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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display device having a wide 
visual field angle to substantially prevent degradation in contrast 
and increase of a driving voltage without drastically increasing the 
number of stages and equipment 

CONSTITUTION: This liquid crystal display device is generated with 
high pretilt angle parts 51, 52 and low pretilt angle parts 50, 53 by 
irradiation of oriented films 50 to 53 with UV rays, printing of many 
kinds of the oriented films, rubbing treatment to change the rubbing 
strength and adequate adjustment of chiral agents so that the 
orientation of the liquid crystal molecules in one pixel consists of 
plural domains. The liquid crystal display device of the wide visual 
field angle is realized by the liquid crystal display device generated 
with the high and low pretilt angles by the irradiation of the oriented 
films 50 to 53 with the UV rays and printing of many kinds of the 
oriented films. Further, the degradation in contrast is prevented by a 
phase difference plate 20, a high-dielectric constant anisotropic 
liquid crystal, conversion of a common voltage to AC and 
introduction of active elements 42 and the driving voltage is 
lowered. The high-fineness liquid crystal display device is thus 
provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Cfaim(s)] 

[Claim 1]An orienting film arranged in an electrode surface of a substrate of a couple which has an electrode in an 
opposed face, and a substrate of this couple, In a liquid crystal display which comprises a polarizing plate of a liquid 
crystal layer pinched between these orienting films, and a couple which have been arranged on both sides of this 
liquid crystal layer, and which has a polarization axis in a certain one way, respectively, and a drive circuit for 
impressing voltage to this liquid crystal layer, A liquid crystal display, wherein it irradiates these some orienting films 
with ultraviolet rays, it generates a high pre tilt angle portion and a low pre tilt angle portion and orientation of a 
liquid crystal element in stroke matter is constituted by two or more domains. 

[Claim 2]An orienting film arranged in an electrode surface of a substrate of a couple which has an electrode in an 
opposed face, and a substrate of this couple, In a liquid crystal display which comprises a polarizing plate of a liquid 



crystal layer pinched between these orienting films, and a couple which have been arranged on both sides of this 
liquid crystal layer, and which has a polarization axis in a certain one way, respectively, and a drive circuit for 
impressing voltage to this liquid crystal layer, A liquid crystal display, wherein a difference of a pre tilt angle occurs 
in a portion which irradiated with ultraviolet rays, and a portion with which it is not irradiating using an orienting film 
formed into a low pre tilt angle by irradiating with ultraviolet rays and orientation of a liquid crystal element in stroke 
matter is constituted by two or more domains. 

[Claim 3]An orienting film arranged in an electrode surface of a substrate of a couple which has an electrode in an 
opposed face, and a substrate of this couple, In a liquid crystal display which comprises a polarizing plate of a liquid 
crystal layer pinched between these orienting films, and a couple which have been arranged on both sides of this . 
liquid crystal layer, and which has a polarization axis in a certain one way, respectively, and a drive circuit for 
impressing voltage to this liquid crystal layer, A liquid crystal display, wherein this orienting film ************ a high 
pre tilt angle orienting film and a low pre tilt angle orienting film by printing, it generates a high pre tilt angle portion 
and a low pre tilt angle portion and orientation of a liquid crystal element in stroke matter is constituted by two or 
more domains. 

[Claim 4]An orienting film arranged in an electrode surface of a substrate of a couple which has an electrode in an 
opposed face, and a substrate of this couple, In a liquid crystal display which comprises a polarizing plate of a liquid 
crystal layer pinched between these orienting films, and a couple which have been arranged on both sides of this 
liquid crystal layer, and which has a polarization axis in a certain one way, respectively, and a drive circuit for 
impressing voltage to this liquid crystal layer, A liquid crystal display, wherein this orienting film applies a low pre tilt 
angle orienting film selectively on a high pre tilt angle orienting film by printing, it generates a high pre tilt angle 
portion and a low pre tilt angle portion and orientation of a liquid crystal element in stroke matter is constituted by 
two or more domains. 

[Claim 5]An orienting film arranged in an electrode surface of a substrate of a couple which has an electrode in an 
opposed face, and a substrate of this couple, In a liquid crystal display which comprises a polarizing plate of a liquid 
crystal layer pinched between these orienting films, and a couple which have been arranged on both sides of this 
liquidrcrysjBlJaygr, ^id, s viiJ3i!B|i|^8 ^polarization axis in a certain one way, respectively, and a drive circuit for 
impressing^ voltage tb^his lib^ild^rystal layer, It consists of an orienting film which comprises a polymeric component 
of two or more kinds which phase .separation produces [ kinds ] this orienting film, and produce a high pre tilt angle 
and a low pre tilt angle, A liquid crystal display, wherein it generates a high pre tilt angle portion and a low pre tilt 
angle portion and orientation of a liquid crystal element in stroke matter is constituted by two or more domains. 
[Claim 6]An orienting film arranged in an electrode surface of a substrate of a couple which has an electrode in an 
opposed face, and a substrate of this couple, In a liquid crystal display which comprises a polarizing plate of a liquid 
crystal layer pinched between these orienting films, and a couple which have been arranged on both sides of this 
liquid crystal layer, and which lias a polarization axis in a certain one way, respectively, and a drive circuit for 
impressing voltage to this liquid crystal layer, A liquid crystal display,' wherein it changes rubbing strength 1 selectively 
. when performing rubbing to this orienting film, and it generates a high pre tilt angle portion and a tow pre tilt angle 
portion and orientation of a liquid crystal element in stroke matter is constituted by two or more domains. • 
[Claim 7]A liquid crystal display, wherein a high pre tilt angle portion of an orienting film on one substrate of a 
substrate of this couple of a statement and a low pre tilt angle portion of an orienting film on a substrate of another 
side have countered claims 2-6. 

[Claim 8]A liquid crystal display having performed rubbing in the direction that it sees from the panel upper part in a 
90-degree twist (TN) cell, and orientation of a liquid crystal element becomes the right (left) twist, and making this 
liquid crystal contain a chiral agent of the left (right) twist when performing rubbing treatment to this orienting film 
given in claims 2-6. 

[Claim 9]A liquid crystal display, wherein a ratio (d/p) of thickness (d) of a liquid crystal layer to a chiral pitch (p) 
which made this chiral agent according to claim 8 contain are in the range of 0.06-0.15. 

[Claim 10]A liquid crystal display irradiating with these ultraviolet rays before performing rubbing treatment to claim 
1 or this orienting film given in 2. 

[Claim 11]A liquid crystal display, wherein wavelength of these ultraviolet rays according to claim 2 is 200-380 nm. 
[Claim 1 2]A liquid crystal display characterized by a domain of this plurality of a statement being a domain in 
reverse tilt mode at claims 2-5. 

[Claim 13]A liquid crystal display, wherein orientation of a liquid crystal element in this stroke matter given in claims 
2-6 is divided or more into two, 

[Claim 14]A liquid crystal display in which this low pre tilt angle of a statement is characterized by a difference of 
this high pre tilt angle and this low pre tilt angle being not less than 3 degrees at 0-2 degrees at claims 2-6. 
[Claim 15]A liquid crystal display having an active element in matrix form at one side of this electrode given in 
claims 2-6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationjThis invention relates to the liquid crystal display which does not carry out tone reversal but 

has a wide viewing angle. 

[0002] 

[Description of the Prior Art] As a liquid crystal display which the former does not carry out tone reversal but has a 
wide viewing angle, Operation of covering the orienting film in a pixel selectively using resist etc., and performing 
rubbing For example, a multiple-times repetition, How (JP,5-107544,A) to divide the orientation direction of the 
liquid crystal in a pixel, There are the method (JP,5-188367,A) of introducing a phase difference plate, a method 
(JP,5-3031 18,A) of reversing the twist direction of a liquid crystal within the same cell, the method (SID'93Digest 
277) of producing the Bend mode of a liquid crystal within a liquid crystal cell, etc. 
[0003] 

[Problem(s) to be Solved by the Invention]there is a possibility that a routing counter may increase or the damage 
to the orienting film by resist etc. and contamination may arise, about a Prior art by performing rubbing two or more 
times in the method of dividing the orientation direction of the liquid crystal in a pixel. By the method of introducing 
a phase difference plate, the process of phase difference plate attachment that double and accuracy is required 
increases, and a cost hike is not avoided. Sufficient angle-of-visibility expansion effect may not be acquired. By the 
method of reversing! make / (reverse twist mode) ] the twist direction of a liquid crystal within the same cell, 
problems, such as a fall of contrast and an increase in driver voltage, are included by the light leakage from between 
the instability of the orientation of a liquid crystal, the increase in a routing counter, and a domain. By the method of 
producing the Bend mode of a liquid crystal within a liquid crystal cell, there is a problem to which the orientation of 
a liquid crystal becomes unstable compared with the usual 90-degree twist cell. 

[0004]Then, the purpose of this invention makes two or more orientation directions of the liquid crystal element in 
stroke matter exist without making a routing counter increase substantially, contrast is good, it does not become 
high but driver voltage also has it in providing the liquid crystal display which has a wide viewing angle. 
[0005] 

[Means for Solving the Problem]An orienting film arranged in an electrode surface of a substrate of a couple which 
has an electrode in an opposed face, and a substrate of this couple, In a liquid crystal display which comprises a 
polarizing plate of a liquid crystal layer pinched between these orienting films, and a couple which have been 
arranged on both sides of this liquid crystal layer, and which has a polarization axis in a certain one way, 
respectively, and a drive circuit for impressing voltage to this liquid crystal layer. Irradiate this orienting film with 
ultraviolet rays, and a high pre tilt angle portion and a low pre tilt angle portion are generated, Orientation of a liquid 
crystal element in stroke matter makes the liquid crystal display using a method constituted by two or more 
domains or an orienting film formed into a low pre tilt angle by UV irradiation itself a means to solve a technical 
problem. 

[0006]This orienting film ************ a high pre tilt angle orienting film and a low pre tilt angle orienting film by 
printing, a high pre tilt angle portion and a low pre tilt angle portion are generated, and it may be made for 
orientation of a liquid crystal element in stroke matter to consist of two or more domains. 

[0007]This orienting film applies a low pre tilt angle orienting film selectively on a high pre tilt angle orienting film by 
printing, generates a high pre tilt angle portion and a low pre tilt angle portion, and may use a means by which 
orientation of a liquid crystal element in stroke matter consists of two or more domains. 

[0008]When performing rubbing to this orienting film, rubbing strength is changed selectively, a high pre tilt angle 
portion and a low pre tilt angle portion are generated on an orienting film, and a means by which orientation of a 
liquid crystal element in stroke matter consists of two or more domains may be used. 

[0009]Rubbing treatment of the right (left) twist is performed in a TN cell, and if a liquid crystal which made a chiral 
agent of the right (left) twist contain is enclosed, it will be hard to generate two or more domains including many 
kinds of orientation of a liquid crystal, and will be easy to generate a stable single domain. Then, when rubbing 
treatment of the right (left) twist is performed, it is desirable to use a liquid crystal which made a chiral agent of the 
left (right) twist contain. Since a twisting direction of a liquid crystal is constituted by chiral agent at this time, the 
larger one of power which induces a twist of a chiral agent is desirable in the range which becomes a TN cell, and it 
is good for a ratio (d/p) of thickness (d) of a liquid crystal layer to a chiral pitch (p) which made a chiral agent 
contain to be in the range of 0.06-0.15. Since a size of d/p is deeply applied to generating of various domains, a 
chiral pitch needs to use a chiral agent which is not sharply changed with temperature so that a size of d/p may not 
be changed with environment. 

[0010] Although either can perform UV irradiation before and after rubbing treatment, in order to make orientation 
easy to control, it is desirable to carry out before rubbing treatment. As long as it chooses wavelength of ultraviolet 



rays from for 200-380 nm so that a damage may not be given too much to an orienting film, and it contains light of 
wavelength in the meantime, an orienting film may be irradiated with it using a light source which contains visible 
light and infrared light in others. Although a high pre tilt angle orienting film and a low pre tilt angle orienting film are 
used as an orienting film, when using a means to irradiate with ultraviolet rays, even if it uses one kind of orienting 
film, a high pre tilt angle portion and a low pre tilt angle portion can be formed. 

[0011] Although two or more domains may include a domain of various types, such as the reverse twist and reverse 
tilt mode, it is desirable to set it in reverse tilt mode so that light leakage from a domain border may be lessened, it 
is easy to generate a domain in reverse tilt mode to make a high pre tilt angle portion of one substrate and a low pre 
tilt angle portion of a substrate of another side counter. 

[0012]Since light leakage from a boundary between domains is lessened by an indicator^ a means to divide 
orientation of a liquid crystal element in stroke matter into two up and down so that a boundary may be shortened 
as much as possible can be used. Orientation of a liquid crystal element in stroke matter may be divided or more 
into two so that a field of different orientation in a pixel may be divided as much as possible equally. In order to 
make a domain in reverse tilt mode easy to generate, it is desirable to set a difference of 0-2 degrees, a high pre tilt 
angle, and a low pre tilt angle as hot less than 3 degrees for a low pre tilt angle. On the other hand, in addition to a 
high pre tilt angle portion and a low pre tilt angle portion, a portion which has two or more pre tilt angles of these 
between may exist, and generating of various domains can be urged. 

[001 3]A rise of transmissivity at the time of a black display arises by light leakage in a domain border, and since 
driver voltage becomes high, permittivity anisotropy. can aim at reduction of driver voltage using a liquid crystal more 
than 7.0 (25 **). A phase difference plate of at least one or more sheets can be introduced between polarizing 
plates of a couple, a rise of transmissivity at the time of a black display can be prevented, and driver voltage can be 
dropped as a result. Retardation deltand (product of refractive-index-anisotropy deltan and thickness d) of a phase 
difference plate amends retardation for light leakage, and it is desirable that it is 0.005 micrometer<=delta 
nd<=0.2micrometer. 

[0014]Since a fine display of image quality is enabled, an active element can be installed in matrix form at one side 
of an electrode. It has an active element in matrix form at one side of an electrode, and driver voltage can be 
dropped by impressing a volts alternating current to another electrode. Since a colored presentation is made 
possible, one side of a substrate of a couple can also be equipped with a light filter. 
[0015] 

[Function]A high pre tilt angle portion and a low pre tilt angle portion are generated by irradiating an orienting film 
with ultraviolet rays, printing various orienting films to it, or changing rubbing strength to it, There is an operation 
which the method which the orientation of the liquid crystal element in stroke matter materializes by two or more 
domains, and its liquid crystal display itself make the visual angle characteristic of the four directions of the usual 
90-degree twist cell unite, and raises an angle of visibility. By combining the exposure conditions of ultraviolet rays, 
and an exposure stage and the characteristic of an orienting film, a desired pre tilt angle can be given to arbitrary 
fields using a mask, and damage to an orienting film is also suppressed. The state of attaining the above-mentioned 
wide viewing angle can be easily formed by making suitable adjustment, high pre tilt angle portion, and low pre tilt 
angle portion of a chiral agent counter appropriately. 

[0016]The domain in reverse tilt mode lessens light leakage from a domain border. The boundary between the 
domains in an indicator becomes short, and a means to divide the orientation of the liquid crystal element in stroke 
matter into two up and down can lessen the amount of light leakage. If the inside of a pixel is divided in two or more 
domains, the anisotropy of a visual angle characteristic will decrease more. 

[0017]Introduction of a phase difference plate raises contrast. The technique with which permittivity anisotropy 
impresses a volts alternating current to use of the liquid crystal more than 7.0 (25 **) or one electrode acts on 
reduction of driver voltage. A high definition display is made possible by installing an active element in matrix form at 
one side of an electrode. A colored presentation is made possible by providing a light filter. 
[0018] 

[Example]Hereafter, this invention is explained using a drawing. 

[001 9] [Example 1] The composition of the liquid crystal display of this example is shown in drawing 1 . Drawing 1 is a 
section schematic diagram of the liquid crystal display of this example. As shown in drawing 1 . the transparent 
electrodes 40 and 41 are optically formed on the transparent substrate 30 and 31, and the polarizing plates 10 and 
1 1 are arranged at the outside of these boards 30 and 31, respectively. Inside an electrode, the orienting films 50, 
51, 52, and 53 by which rubbing was carried out are formed in one way, respectively, and the nematic liquid crystal 
layer 60 is pinched among these orienting films. In order to impress voltage to this nematic liquid crystal layer 60, it 
has composition which connects the drive circuit 90 linked to a power supply with these transparent electrodes 40 
and 41 . The polarization axis and rubbing direction of a polarizing plate on the same board are parallel, and the angle 
which two polarization axes make is 90 degrees. 

[0020]The orienting film used RN-422 by the Nissan chemicals company, and calcinated it for 30 minutes 250 **. 
Using the mask made from quartz which vapor-deposited chromium, only the portion of the orienting films 50 and 53 
in drawing 1 was irradiated with ultraviolet rays by the intensity of 250 mJ/cm 2 with the mercury lamp before 
rubbing, and processing to which a pre tilt angle will be about 1;5 degrees was performed. The pre tilt angle of the 
portion of the orienting films 51 and 52 is about 5.2 degrees. As shown in 55 of drawing 2 (a), and 56, the rubbing 
direction was performed so that it might become the right twist, it assembled the up-and-down substrate so that 
the high pre tilt angle portions 51 and 52 of an orienting film might counter with the low pre tilt angle portions 50 



and 53, and it closed the periphery by the sealing compound except for the enclosure mouth. After enclosing the 
liquid crystal, the enclosure mouth was sealed with encapsuiant. A liquid crystal is cholesteryl nona NETO of the left 
twist as a chiral agent 0.35 ZU4792 (deltan=0.097) by Merck Co. weight % included was used, the thickness of a 
nematic liquid crystal layer is 5.1 micrometers, and deltand of the nematic liquid crystal layer could be 0.49 
micrometer. The polarizing plate used NITTO DENKO G1220DU (99.95% of polarization degree). 
[0021]In this example, the orientation of the liquid crystal in a pixel is divided into two by two domains within 1 pixel 
(200x100 micrometers) at right and left, as shown in drawing 3 (a). The arrows 61 and 63 shown as a solid line show 
the orientation direction of the liquid crystal element near the upper substrate, and have a pre tilt angle in the 
direction of an arrow. The arrows 62 and 64 similarly shown by a dotted line show the orientation direction of the 
liquid crystal element near the lower substrate, and have a pre tilt angle in the direction of an arrow. Each domain is 
a domain in reverse tilt mode. 

[0022]The sliding direction of the angle of visibility of the sliding direction which does not carry out tone reversal by 
five or more contrast in the usual TN cell was [ in / to being about 20 degrees by about 15 degrees and down / the 
liquid crystal display of this example ] not less than 40 degrees above. The range which does not carry out tone 
reversal by five or more contrast was able to obtain the liquid crystal display which has those with not less than 
**40 degree, and a wide viewing angle even in a longitudinal direction. 

[0O23][Example 2] The liquid crystal display of this example is the same as that of Example 1 except the conditions 
shown below. 

[0024]By controlling a UV irradiation field, in this example, the orientation of the liquid crystal in a pixel is divided up 
and down into two by two domains in 1 pixel using the mask made from quartz which vapor-deposited chromium, as 
shown in drawing 4. The arrows 61 and 63 shown as a solid line show the orientation direction of the liquid crystal 
element near the upper substrate, and have a pre tilt angle in the direction of an arrow. The arrows 62 and 64 
similarly shown by a dotted line show the orientation direction of the liquid crystal element near the lower substrate, 
and have a pre tilt angle in the direction of an arrow. Each domain is a domain in reverse tilt mode. 
[0025]The sliding direction of the angle of visibility of the sliding direction which does not carry out tone reversal by 
five or more contrast in the usual TN cell was t in / to being about 20 degrees by about 15 degrees and down / the 
liquid crystal display of this example ] not less than 40 degrees above. The range which does not carry out tone 
reversal by five or more contrast was able to obtain the liquid crystal display which has those with not less than 
**40 degree, and a wide viewing angle even in a longitudinal direction. There were few amounts of light leakage of a 
domain border than the case of Example 1, and there was also little generating of domains other than reverse tilt 
mode when high tension is impressed. 

[0026] [Example 3] The liquid crystal display of this example is the same as that of Example 1 except the conditions 
shown below. 

[0027]By controlling a UV irradiation field, in this example, as shown in drawing 5 (a) and (b), hyperfractionation of 
the orientation of the liquid crystal in a pixel is carried out by two or more domains in 1 pixel using the mask made 
from quartz which vapor-deposited chromium. The arrows 61, 63, 65, and 67 shown as a solid line show the 
orientation direction of the liquid crystal element near the upper substrate, and have a pre tilt angle in the direction 
of an arrow. The arrows 62, 64, 66, and 68 similarly shown by a dotted line show the orientation direction of the 
liquid crystal element near the lower substrate, and have a pre tilt angle in the direction of an arrow. 
[0028]The sliding direction of the angle of visibility of the sliding direction which does not carry out tone reversal by 
five or more contrast in the usual TN cell was [ in / to being about 20 degrees by about 15 degrees and down / the 
liquid crystal display of this example ] not less than 40 degrees above. The range which does not carry out tone 
reversal by five or more contrast was able to obtain the liquid crystal display which has those with not less than 
**40 degree, and a wide viewing angle even in a longitudinal direction. There was less variation in the contrast for 
every pixel than the case of Example 1. 

[0029][Example 4] The liquid crystal display of this example is the same as that of Example 1 except the conditions 
shown below. 

[0030]In drawing 1 , RN-1006 by the Nissan chemicals company was applied to the portion of the orienting films 50 
and 53 for RN-1008 by the Nissan chemicals company by printing at the portion of the orienting films 51 and 52. 
Rubbing treatment was performed in the direction of drawing 2 after 180 ** 10-minute calcination (a), and the pre 
tilt angle of the portion of the orienting films 50 and 53 became about 1.9 degrees, and it was made for the pre tilt 
angle of the portion of the orienting films 51 and 52 to be about 6.8 degrees. The size of 1 pixel is 2x1 mm. 
[0031]The sliding direction of the angle of visibility of the sliding direction which does not carry out tone reversal by 
five or more contrast in the usual TN cell was [ in / to being about 20 degrees by about 15 degrees and down / the 
liquid crystal display of this example ] not less than 40 degrees above. The range which does not carry out tone 
reversal by three or more contrast was able to obtain the liquid crystal display which has those with not less than 
++40 degree, and a wide viewing angle even in a longitudinal direction. 

[0032][Example 5] The liquid crystal display of this example is the same as that of Example 4 except the conditions 
shown below. 

[0033]In drawing 6 , all over the portion of the orienting films 50 and 53, print coating of RN-1008 by the Nissan 
chemicals company was carried out, and it was calcinated 180 ** for 5 minutes. RN-1006 by the Nissan chemicals 
company was applied to the portion of the orienting films 51 and 52 by printing. Rubbing treatment was performed in 
the direction of drawing 2 after 1 80 ** 5-minute calcination (a), and the pre tilt angle of the portion of the orienting 
films 50 and 53 became about 1.9 degrees, and it was made for the pre tilt angle of the portion of the orienting films 
51 and 52 to be about 6.8 degrees. The size of 1 pixel is 2x1 mm. 



[0034]The sliding direction of the angle of visibility of the sliding direction which does not carry out tone reversal by 
five or more contrast in the usual TN cell was [ in / to being about 20 degrees by about 15 degrees and down / the 
liquid crystal display of this example ] not less than 40 degrees above. The range which does not carry out tone 
reversal by three or more contrast was able to obtain the liquid crystal display which has those with not less than 
**40 degree, and a wide viewing angle even in a longitudinal direction. Orienting film spreading as which printing 
accuracy is required became at once, and the number of inferior goods decreased as compared with the case of 
Example 5. 

[0035] [Example 6] The liquid crystal display of this example is the same as that of Example 1 except the conditions 
shown below. 

[0036]The orienting film mixed and applied the Hitachi Chemical Co., Ltd. make LQ1800 and P1Q, and calcinated it 
for 30 minutes 250 **. As shown in drawing 7 , the orienting film showed the phase separation state, and in the 
orienting film, the high pre tilt angle portions 51 and 52 (about 4.5 degrees of pre tilt angles) and the low pre tilt 
angle portions 50 and 53 (about 1.2 degrees of pre tilt angles) occurred after rubbing. The rubbing direction was 
performed so that it might become the right twist, as shown in 55 of drawing 2 (a), and 56. 
[0037]In this example, as shown in drawing 8, within 1 pixel (200x100 micrometers), hyperfractionation of the 
orientation of the liquid crystal in a pixel is carried out by two or more domains. The arrows 61, 63, 65, and 67 shown 
as a solid line show the orientation direction of the liquid crystal element near the upper substrate, and have a pre 
tilt angle in the direction of an arrow. The arrows 62, 64, 66, and 68 similarly shown by a dotted line show the 
orientation direction of the liquid crystal element near the lower substrate, and have a pre tilt angle in the direction 
of an arrow. Each domain is mixing of the domain in reverse tilt mode, and the domain in reverse twist mode. 
[0038]The sliding direction of the angle of visibility of the sliding direction which does not carry out tone reversal by 
five or more contrast in the usual TN cell was [ in / to being about 20 degrees by about 15 degrees and down / the 
liquid crystal display of this example ] not less than 40 degrees above. The range which does not carry out tone 
reversal by three or more contrast was able to obtain the liquid crystal display which has those with not less than 
**40 degree, and a wide viewing angle even in a longitudinal direction. 

[0039][Example 7] The liquid crystal display of this example is the same as that of Example 6 except the conditions 
shown below. 

[0040]The orienting film mixed and applied LQ1800 by Hitachi Chemical Co., Ltd., LQ5000X, and RN1 99 by the 
Nissan chemicals company, and calcinated them for 30 minutes 250 **. As shown in drawing 7 , the orienting film 
showed the phase separation state, and in the orienting film, the high pre tilt angle portions 51 and 52 (about 4.5-5 
degrees of pre tilt angles) and the low pre tilt angle portions 50 and 53 (about 1.7 degrees of pre tilt angles) 
occurred after rubbing. The rubbing direction was performed so that it might become the right twist, as shown in 55 
of drawing 2 (a), and 56. 

[0041]In this example, as shown in drawing 8, within 1 pixel (200x100 micrometers), hyperfractionation of the 
orientation of the liquid crystal in a pixel is carried out by two or more domains. The arrows 61, 63, 65, and 67 shown 
as a solid line show the orientation direction of the liquid crystal element near the upper substrate, and have a pre 
tilt angle in the direction of an arrow. The arrows 62, 64, 66, and 68 similarly shown by a dotted line show the 
orientation direction of the liquid crystal element near the lower substrate, and have a pre tilt angle in the direction 
of an arrow. 

[0042]Each domain is mixing of the domain in reverse tilt mode, and the domain in reverse twist mode. 
[0043]The sliding direction of the angle of visibility of the sliding direction which does not carry out tone reversal by 
five or more contrast in the usual TN cell was [ in / to being about 20 degrees by about 15 degrees and down / the 
liquid crystal display of this example ] not less than 40 degrees above. The range which does not carry out tone 
reversal by three or more contrast was able to obtain the liquid crystal display which has those with not less than 
**40 degree, and a wide viewing angle even in a longitudinal direction. 

[0044] [Example 8] The liquid crystal display of this example is the same as that of Example 1 except the conditions 
shown below. 

[0045]As shown in 57 of drawing 2 (b), and 58, the rubbing direction was performed so that it might become the left 
twist, it assembled the up-and-down substrate so that the high pre tilt angle portions 51 and 52 of an orienting film 
might counter with the low pre tilt angle portions 50 and 53, and it closed the periphery by the sealing compound 
except for the enclosure mouth. After enclosing the liquid crystal, the enclosure mouth was sealed with encapsulant. 
A liquid crystal is the Merck Co. make S1082 of the right twist as a chiral agent 0.5 ZU4792 (deltan = 0.097) by 
Merck Co. weight % Included was used. 

[0046]In this example, the orientation of the liquid crystal in a pixel is divided into two by two domains within 1 pixel 
(200x100 micrometers) at right and left, as shown in drawing 3 (b). The arrows 65 and 67 shown as a solid line show 
the orientation direction of the liquid crystal element near the upper substrate, and have a pre tilt angle in the 
direction of an arrow. The arrows 66 and 68 similarly shown by a dotted line show the orientation direction of the 
liquid crystal element near the lower substrate, and have a pre tilt angle in the direction of an arrow. Each domain is 
a domain in reverse tilt mode. 

[0047]The sliding direction of the angle of visibility of the sliding direction which does not carry out tone reversal by 
five or more contrast in the usual TN cell was [ in / to being about 20 degrees by about 15 degrees and down / the 
liquid crystal display of this example ] not less than 40 degrees above. The range which does not carry out tone 
reversal by five or more contrast was able to obtain the liquid crystal display which has those with not less than 
**40 degree, and a wide viewing angle even in a longitudinal direction. 

[0048][Example 9] The liquid crystal display of this example is the same as that of Example 1 except the conditions 



shown below. 

[0049]The orienting film used RN-422 by the Nissan chemicals company, and calcinated it for 30 minutes 250 **. 
Using the mask made from quartz which vapor- deposited chromium, only the portion of the orienting films 50 and 53 

in drawing 1 was irradiated with light with a wavelength of 249 nm by the intensity of 1 mJ/mrrr with KrF laser 
before rubbing, and processing to which a pre tilt angle will be about 1.3 degrees was performed. The pre tilt angle of 
the portion of the orienting films 51 and 52 is about 5.2 degrees. As shown in 55 of drawing 2 (a), and 56, the rubbing 
direction was performed so that it might become the right twist, it assembled the up-and-down substrate so that 
the high pre tilt angle portions 51 and 52 of an orienting film might counter with the low pre tilt angle portions 50 
and 53, and it closed the periphery by the sealing compound except for the enclosure mouth. After enclosing the 
liquid crystal, the enclosure mouth was sealed with encapsulant. The liquid crystal used ZU4792 (deitan=0.097) by 
Merck Co. which contains the Merck Co. make S~81 1 of the left twist 0.1% of the weight as a chiral agent, the 
thickness of a nematic liquid crystal layer is 5.3 micrometers, and deltand of the nematic liquid crystal layer could be 
0.50 micrometer. 

[0050]The sliding direction of the angle of visibility of the sliding direction which does not carry out tone reversal by 
five or more contrast in the usual TN cell was [ in / to being about 20 degrees by about 15 degrees and down / the 
liquid crystal display of this example ] not less than 40 degrees above. The range which does not carry out tone 
reversal by five or more contrast was able to obtain the liquid crystal display which has those with not less than 
**40 degree, and a wide viewing angle even in a longitudinal direction. 

[0051][Example 10] The liquid crystal display of this example is the same as that of Example 1 except the conditions 
shown below. 

[0052] A liquid crystal is cholesteryl nona NETO of the left twist as a chiral agent 0.35 HA5058LA by Chisso Corp. 
(deltan=0.073) weight % Included was used, the thickness of a nematic liquid crystal layer is 5.5 micrometers, and 
deltand of the nematic liquid crystal layer could be 0.40 micrometer. 

[0053]By controlling a UV irradiation field, in this example, as shown in drawing 4 , two domains in 1 pixel divided the 
orientation of the liquid crystal in a pixel into two up and down using the mask made from quartz which vapor- 
deposited chromium. The arrows 61 and 63 shown as a solid line show the orientation direction of the liquid crystal 
element near the upper substrate, and have a pre tilt angle in the direction of an arrow. The arrows 62 and 64 
similarly shown by a dotted line show the orientation direction of the liquid crystal element near the lower substrate, 
and have a pre tilt angle in the direction of an arrow. Each domain is a domain in reverse tilt mode. 
[0054]The sliding direction of the angle of visibility of the sliding direction which does not carry out tone reversal by 
five or more contrast in the usual TN cell was [ in / to being about 20 degrees by about 15 degrees and down / the 
liquid crystal display of this example ] not less than 40 degrees above. The range which does not carry out tone 
reversal by five or more contrast was able to obtain the liquid crystal display which has those with not less than 
**40 degree, and a wide viewing angle even in a longitudinal direction. The driver voltage which acquires the 
contrast 100 at the front was able to be set to 3.8V, could decrease by about 1.2 v compared with the case of 
Example 2, and has realized driver voltage reduction. 

[0055][Examp!e 1 1] The liquid crystal display of this example is the same as that of Example 1 except the conditions 
shown below. 

[0056]The composition of the liquid crystal display of this example is shown in drawing 9 . Drawing 9 is a section 
schematic diagram of the liquid crystal display of this example. As shown in drawing 9 , the transparent electrodes 40 
and 41 are optically formed on the transparent substrate 30 and 31, and the polarizing plates 10 and 11 are arranged 
at the outside of these boards 30 and 31, respectively. The phase difference plate 20 is arranged between the 
polarizing plate 10 and the substrate 30, the orienting films 50, 51, 52, and 53 by which rubbing was carried out to 
one way are formed inside an electrode, respectively, and the nematic liquid crystal layer 60 is pinched among these 
orienting films. In order to impress voltage to this nematic liquid crystal layer 60, it has composition which connects 
the drive circuit 90 linked to a power supply with these transparent electrodes 40 and 41. The polarization axis and 
rubbing direction of a polarizing plate on the same board are parallel, and the angle which two polarization axes make 
is 90 degrees. Two deltand(s) pasted up, used the uniaxiahstretching polycarbonate film (0.56 micrometer and 0.50 
micrometer), made the extension direction of this film intersect perpendicularly, laminated the phase difference plate 
20, and formed it. Total deltand of the phase difference plate 20 which consists of this 2 sheet film is 0.06 
micrometer. It is and deltand is 0.56 micrometer. It has an optica! axis in the extension direction of a film. The 
optical axis of this phase difference plate 20 has been arranged so that the direction of the vector sum of two 
rubbing directions and the angle of 90 degrees may be made. 

[0057]The sliding direction of the angle of visibility of the sliding direction which does not carry out tone reversal by 
five or more contrast in the usual TN cell was [ in / to being about 20 degrees by about 15 degrees and down / the 
liquid crystal display of this example ] not iess than 40 degrees above. The range which does not carry out tone 
reversal by five or more contrast was able to obtain the liquid crystal display which has those with not less than 
**40 degree, and a wide viewing angle even in a longitudinal direction. The transmissivity of the black display could 
be fallen with the phase difference plate, and the direction of four directions was able to improve contrast at the 
angle of not less than 10 degrees as compared with the case of Example 1. 

[0058] [Example 12] The liquid crystal display of this example is the same as that of Example 11 except the 
conditions shown below. 

[0059]The composition of the liquid crystal display of this example is shown in drawing 10 . Drawing 10 is a section 
schematic diagram of the liquid crystal display of this example. As shown in drawing 10 , the transparent electrodes 



40 and 41 are optically formed on the transparent substrate 30 and 31, and the polarizing plates 10 and 1 1 are 
arranged at the outside of these substrates 30 and 31, respectively. The phase difference plates 20 and 21 are 
arranged between the polarizing plates 10 and 1 1 and the substrate 30 and 31, the orienting films 50, 51, 52, and S3 
by which rubbing was carried out to one way are formed inside an electrode, respectively, and the nematic liquid 
crystal layer 60 is pinched among these orienting films. In order to impress voltage to this nematic liquid crystal 
layer 60, it has composition which connects the drive circuit 90 linked to a power supply with these transparent 
electrodes 40 and 41. The polarization axis and rubbing direction of a polarizing plate on the same board are parallel, 
and the angle which two polarization axes make is 90 degrees. As for the phase difference plates 20 and 21, deltand 
uses the uniaxiai-stretching polycarbonate film (0.06 micrometer and 0.08 micrometer). The optical, axis of the phase 
difference plate 20 and the rubbing direction of the orienting films 50 and 51 have arranged so that the optical axis 
of the phase difference plate 21 and the rubbing direction of the orienting films 52 and 53 may make the angle which 
is 90 degrees 90 degrees. 

[0060]The sliding direction of the angle of visibility of the sliding direction which does not carry out tone reversal by 
five or more contrast in the usual TN cell was [ in / to being about 20 degrees by about 15 degrees and down / the 
liquid crystal display of this example ] not less than 40 degrees above. The range which does not carry out tone 
reversal by five or more contrast was able to obtain the liquid crystal display which has those with not less than 
**40 degree, and a wide viewing angle even in a longitudinal direction. The transmissivity of the black display could 
be fallen with the phase difference plate, and the direction of four directions was able to improve. contrast at the 
angle of not less than 20 degrees as compared with the case of Example 1. Front contrast also improved and driver 
voltage reduction was also attained. By controlling deltand of a phase difference plate, deltand of the liquid crystal 
display could be adjusted and the bright liquid crystal display was made possible. 

[0061][Example 13] The liquid crystal display of this example is the same as that of Example 1 1 except the 
conditions shown below. 

[0062]The composition of the liquid crystal display of this example is shown in drawing 1 1 . Drawing 1 1 is a section 
schematic diagram of the liquid crystal display of this example. As shown in drawing 1 1 , the transparent common 
electrode 40 is optically formed on the transparent substrate 30, The active element 42 which changes impressed 
electromotive force to the substrate 31 for every pixel is formed, and the supply source 93 which supplies a control 
signal, a data signal, and power supply voltage to the common voltage circuit 91, scanning voltage, the signal-level 
circuit 92, and these circuits 91 and 92 is provided. The polarizing plates 10 and 11 are arranged at the outside of 
these boards 30 and 31, respectively. The phase difference plate 20 is arranged between the polarizing plate 10 and 
the substrate 30, the orienting films 50, 51, 52, and 53 by which rubbing was carried out to one way are formed 
inside an electrode, respectively, and it has the composition that the nematic liquid crystal layer 60 is pinched 
among these orienting films. The polarization axis and rubbing direction of a polarizing plate on the same board are 
parallel, and the angle which two polarization axes make is 90 degrees. Two deitand(s) pasted up, used the uniaxiai- 
stretching polycarbonate film (0.60 micrometer and 0.50 micrometer), made the extension direction of this film 
intersect perpendicularly, laminated the phase difference plate 20, and formed it. Total deltand of the phase 
difference plate 20 which consists of this 2 sheet film is 0.10 micrometer, and has an optical axis in the extension 
direction of the film whose deltand is 0.60 micrometer. The optical axis of this phase difference plate 20 has been 
arranged so that the direction of the vector sum of two rubbing directions and the angle of 90 degrees may be 
made. 

[0063]More nearly especially [than the usual TN cell ] in this example, like Example 11, the angle of visibility of the 
sliding direction was able to spread and contrast was able to be raised with the phase difference plate. It became a 
high definition liquid crystal display by the high speed response by the active element. It is 4.2V about the voltage 
impressed to the active element 42 by impressing the volts alternating current of 6.0V to the common electrode 40. 
It could press down below and reduction of driver voltage was attained. It is also possible to provide a bright liquid 
crystal display by adjustment of deltand. 

[0064][Example 14] The liquid crystal display of this example is the same as that of Example 13 except the 
conditions shown below. 

[0065]The composition of the liquid crystal display of this example is shown in drawing 12 . Drawing 12 is a section 
schematic diagram of the liquid crystal display of this example. The light filter 70 is formed between the substrate 
30 and the electrode 40, and it becomes the same composition as Example 13 except it. 

[0066jMore nearly especially [ than the usual TN cell ] in this example, the angle of visibility of the sliding direction, 
could spread, contrast could be raised with the phase difference plate like Example 13, and it became a high 
definition liquid crystal display by the high speed response by the active element. It is 4.2V about the voltage 
impressed to the active element 42 by impressing the volts alternating current of 6.0V to the common electrode 40. 
It could press down below and reduction of driver voltage was attained. It became possible to consider it as the 
display of a clear and good colored presentation by installation of a light filter. 

[0067] [Example 15] The liquid crystal display of this example is the same as that of Example 1 except the conditions 
shown below. 

[0068]The orienting film used LXS302 by Hitachi Chemical Co., Ltd., and calcinated it for 10 minutes 190 **. Using 
the rubbing cloth made from rayon with which the portion whose woolen length is 1.6 mm, and a 1.3-mm portion 
were located in a line with stripe shape by turns, the rubbing direction performed rubbing so that it might become 
the right twist, as shown in 55 of drawing 2 (a), and 56. Thereby in the orienting film, the high pre tilt portion (about 
5.1 degrees of pre tilt angles) and the low pre tilt angle portion (about 2.0 degrees of pre tilt angles) occurred. The 
up-and-down substrate was assembled, and the same liquid crystal as Example 1 was enclosed and closed. 



[0069]In this example, the orientation of the liquid crystal in a pixel is divided by two or more domains within 1 -pixel 
000 (2x2 mm), as shown in drawing 5 (c). The arrows 61, 63, and 65 shown as a solid line show the orientation 
direction of the liquid crystal element near the upper substrate, and have a pre tilt angle in the direction of an arrow. 
The arrows 62, 64, and 66 similarly shown by a dotted line show the orientation direction of the liquid crystal 
element near the lower substrate, and have a pre tilt angle in the direction of an arrow. 

[0070]The sliding direction of the angle of visibility of the sliding direction which does not carry out tone reversal by 
five or more contrast in the usual TN cell was [ in / to being about 20 degrees by about 15 degrees and down / the 
liquid crystal display of this example ] not less than 40 degrees above. The range which does not carry out tone 
reversal by three or more contrast was able to obtain the liquid crystal display which has those with not less than 
**40 degree, and a wide viewing angle even in a longitudinal direction. 

[007l]The liquid crystal display of this invention can be used as displays, such as a note type personal computer, a 
laptop computer, a word processor, a workstation, television, and a display for mount. It is also possible to use the 
liquid crystal display of this invention for a projector. 
[0072] 

[Effect of the InventionjThe liquid crystal display of a wide viewing angle is realizable with the quantity by the UV 
irradiation to an orienting film and printing of various orienting films which are this invention, and the liquid crystal 
display of a low pre tilt angle by which it was generated, A contrast drop is prevented by the phase difference plate, 
the high permittivity anisotropy liquid crystal, the formation of common voltage exchange, and introduction of an 
active element, driver voltage is reduced, and a high definition liquid crystal display can be provided. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The lineblock diagram of the liquid crystal display of one example of this invention. 

[Drawing 2] (a) and (b) are the figures showing the rubbing direction of one example of this invention. 

[Drawing 3] (a) and (b) are the figures showing the oriented state of the liquid crystal in a picture element part from 

the liquid crystal display upper part in the one example of this invention. 

[Drawing 4] The figure showing the oriented state of the liquid crystal in a picture element part from the liquid 
crystal display upper part in the one example of this invention. 

[Drawing 5] (a), (b), and (c) are the figures showing the oriented state of the liquid crystal in a picture element part 

from the liquid crystal display upper part in the one example of this invention. 

[Drawing 6]T he lineblock diagram of the liquid crystal display of one example of this invention. 

[Drawing 7] The lineblock diagram of the liquid crystal display of one example of this invention. 

[Drawing 8] The figure showing the oriented state of the liquid crystal in a picture element part from the liquid 

crystal display upper part in the one example of this invention. 

[Drawing 9]T he lineblock diagram of the liquid crystal display of one example of this invention. 
[Drawing 10]T he lineblock diagram of the liquid crystal display of one example of this invention. 
[Drawing 1 1] The lineblock diagram of the liquid crystal display of one example of this invention. 
[Drawing 12] The lineblock diagram of the liquid crystal display of one example of this invention. 
[Description of Notations] 

10, 11 [ — Electrode, ] — A polarizing plate, 20, 21 — A phase difference plate, 30, 31 — A substrate, 40, 41 42 — 
An active element, 50, 51, 52, 53 — An orienting film, 55, 56, 57, 58 — Rubbing direction, 60 — A nematic liquid 
crystal layer, 61, 63, 65, 67 — The orientation direction of the liquid crystal element near the upper substrate, 62, 
64, 66, 68 [ — A common voltage supply circuit 92 / — A scan and a signal-level supply circuit, 93 / — A control 
signal, a data signal power-supply-voltage supply source. ] — The orientation direction of the liquid crystal element 
near the lower substrate, 70 — A light filter, 90 — A drive circuit, 91 
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8 0 nmP4#>6JIJRU t©lffl©iftg©3fe : ££8!>taf > fl& 

*>«*>ft^. El^KtOriJiS^U^AFftElfiFJRiiS 

^u^FHiaisrftsfflv 1 ** 1 . ss?f«4jisit-rs*gi 

*flH,»5i$tt 1 ^©ffiiSUfi%fflur feSF^u^ F n 

[ooin ffi»©py-f >»y^-x^^^ f. y-rt 
-***F*-FW*©*-/7©Fy^>££/,t:j: 
i »3B* , f y >«5S«> ^ ©Ttan £4>ft < r 5 =fc 9 tc y 

^v^)i\-nn^t ffli ©S^©{£ ^ U ? ;V F £§iS# 
40 ^>Pfr&l3-ti5C i« y^-*^ F^r- F© F*y 

[0012] S^SBr FV ^>lffl©«IW>6©*igii* 

Sfi©^S^©12^*±TK2^aTS^4fflU-& 
c 4. nfRrt©^ft5iasj©MJ$#ir** sygtt 

9»3ti4 <fc 5 ft-«^©f& a e B ^©|2fa£2 °«-t 
K^fllL/T «fc^„ y^<-^?^ F*— F© VA-iy* 
J5i^t<tSfc» l ffi7'U^;UFffi^0-2- , K 
^U^I/Fftifi^U^FftACHtS* W±K:i9^ 
50 r-5£l£*iM*m. B^^JVF^aft&iffi^ 



5 

-sas»*R?SE i x & j; < . a * © k x >©is££ 

[0013] F X -f >.SEIStr03tiiftK J: 5 HJt^©fl$ 
©jljI^©„bf|^£D, fg»«ffi;OiiS<ft£fc#\ Sl« 
«frtt#S7 .0 (2 5°C) J£LhCDjgS*ffl«.»-CKil«BE 
OffiW*a5C.i*ir*S. H*^©B#©;£jI^©±# 

A 0 TBS < C £ #-C# , i L r , KHrSE&Ttf 5 
C 5. ffcfl^K© 3 >An d (JS 10 

MCfrttA n £ J* 3 d ©«) HBlSilft#© V * - t 1 - 
^3>£1#iEU 0 .0 0 5 nm^An d<0.2amt?& 

[0 0 14] BH©»^a^ ; £nJt6iC^'Sft:feSffi© 

2* ©SS©— ^fC*5 -7 WZHRX. 6Ct 
hVZZ. 20 
[0 0 15] 

Epgfll/fctK ■5fc:>d^SS*^t3'est:iKJ:-3riS 
:/v?;i,hftg&#£f£7>?;Vhftg|$#£S£3-a\ - 
HiStF^MII^oiei^Mfc© Fx >fc<fc ») j£ 0 3: 
fctf£#£^©« H H B ^gggftW:, If©9 0" y 

f2iSlJI©f#ft it«»^to«SCiKJ:D JJr Si© ^ U ^ 

EiDjM©«s^w^e>ns 0 s?t, *^7jwsi©a 

[0 0 16] y^-X^H^-FOFX-O&FX-f 

> mm* %mMfo*'Pte < rs . -^nsfc©**^ 
©Etsj*±TK 2^f or s*a»a^a$t?© fx -f >ia 

ItfE© Fx -f S £ilft# &©S:#ft# J: o K 

4>-r-5. 40 

[0017] {4tBM«©^A«3> h£|qj±3# 

5. mrnmmumn .0 (2 5*0 JK±©SB©ffijB*> 

-^©mffiKSiSSffSElUnf 4 *ffiBiHKiSE©ffiSE 

ccrtm t & . mmo-ijic -? vv ? t> zmt r $ f- * •? 
s. 

[0 0 18] 

[0019] [HJfetfiJ 1 ] *SM#MJIil^$lg©m 50 
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1 ia 1 it&mmMvmm^giwmw 

3 0,31 ±&Cjgl$&S®4 0,41 *Sp^3tl, 

«3 0 . 31 ©jMBK-e^-enffi^ 10,11 

i^3nfciSlS]M5 0, 5 1, 5 2, 5 3^tt6*V C- 

n&©EfcMffliiK:*-?* ? vmsM b 0 aij^stis. 

??K£JB 6 0 K«E£EPflQTSfcS>*aB 

Kmtbidmssi 9 0 ^gsiipi^ 0,41 tc-aac 

<ateJS£ttoTC>*. R-aHSLh©fll3l5«i©ii3H*i 5 
fc*> i^faSWC, 2 ^©«7fcM©ft-f ftSii 9 0S 
•CAS. 

[0020] ffifamtmmitm±URN - a 22 ttmm 
2 5 o°c3 o^ras&SL/fc. ^oA^itifcsi 

^{c©^5b*>^|yK*Sg7>7'iC4;t.T^fi^2 5 
0 m J /cm 2 ©^at?MW 7' Jl/ F ft 56* 1 . 5 

• fc&aamfcSSLfc. Kflflis i, 5 2©aft&©^ 

U?;bhft«i^5 .2* r*S= 9b->^|«J«ia2 
(a) ©5 5, 5 6t?mT±9K*SCtl«:tt4J:5K- 
filr», ±T©Sffi^l5^M©a7'U?^hft^5 1 , 
5 2^ffi7"b^^h^g|^5 0, 5 3£#ftT&<fc5K: 

^ a mKb-cti>ibmxnm±mx^mbtc a msst*- 

0 .3 5 MS%^tfX^^a^!ZLI4792 (An = 0 .0 9 
7) ^ffifflb. *^?»^iBES)B©li*(J5 .1 
t, ?ISI©An dBO .4 9 nmi-t/fc„ 

UmLKBT&nJMcmaa} 9 .9 5% ) £ 

mmbtc 

[0 0 2 1 ] ^HSfelHfcfc^TGJ, H*W©« B B B ©12f5] 
EJBI3 (a) KS«-J:5KliBiR (200x 1 0 0m 
m) F f 3ti*2-o©FX-<'>(C < i:?]7^K2^SJ3nr^ 
4. Hfil-Cin3-9cHJ 6 1,63 -tt±3SiBfifl5©jSS^f- 
©ElS]^€:^L, ^©^ic^VsF-^hft^WL/T 
l>5. IHStc^t'ST^Ere 2, 6 4tiTS*jfi#© 

■^^©E^rsi^^u, ^©^r&jK^^Fft 

- F© F X -f > i ft -o n> -5. 
[0 02 2] aS©TN-feMCfe^rn>h^^ F-5^ 
±t?pgWSKLftH±T&[Sl©fflWftB. ±*I*FI*Il 

5° , T^ifirr*j2 0 o T*5©K*fu.*llftW©« 

*^SBK* Ht (4±T*ISJ i 4 0 ■ JM±"C 4> -3 
|fi]Tfe±4 0° KLfc^D. j£ffifiFft ; feW1"SJSS^^l' 
[0 0 2 3 ] [H»J 2 ] *niiM©^ H H a a^gaT 
[0 0 24] i'aA4^Lft:5^©-7^^ ; £fflU. 
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^T;£EP6 1,63 tti3^B^«li^©ElSr£lSF 
tc=S*-C^-r*Ene 2,64 BTSffiHfifOiRS^F-O 

-eft^ft© -f >t* 'M-;**;n-*- f© m- 

[0 02 5] WKDTN*>WC*»l»r=i> h^X h5& 

5" , Tfifovmo' -rascKatu xmrnrnvm 

a&mztufi-xuftt. tit. F*j>ym<D%Mh*. 
\mmm i ©js^j: o fcd>& < , she^ep^^© 
y ^- x t * h *- Feed-© f y -f >©^4 &4>&#> 

[002 6] [^hm 3 ] &mm<Dmik9kfmmzT 
ws&v&^mttmim 1 1 * s . 20 

[0 02 7] ^A^iilfcS^©?^^, 

k 1 iiSi*f©ffi^© f ^ -y >k j: o^dasnru*, 

HKT^f^ElJe 1 , 6 3, 6 5, 6 7tt_kSK2rlS© 
^^©Eft^fa^U 2cEP©#fatt7W;l^ft 
£«LTl>&„ im#tc*j^T'^f^EP6 2, 6 4, 6 
6, 6 8«T«M©«ll^©Eft#fa£^U & 
EP©^|rJ{C7V^;U FMtltl^. 
[0 02 8] jiS©TN-te;WC*S^T3> F5JW 30 

5* . T^t?|&2 0* T**©K:tfU 
H^^gtCfc^T^iT^i fe 4 0 ' SH±V$>^ 

B*S*Ci36Jt?*fc. Sfc, IiS®©=J>b^xh© 

[0029] [ H« 4 ] ^|jlr«©?B&&a^SSttT 

[0 03 0] Blfcte(,>rEfali5 0, 5 3©gR#ftB 40 
MK*tfc*fRN- 1 0 08%, BHlfiJflS5 1,52 ©g|5# 

KaMt^aiSRN - 1006 zmuc *>mn,tt. 

iso'C l 0 5mm%M 2 ( a ) ©7? ft ic ? t: > ^Mffl^- 
frt». EfrfllS 0, 5 3®»/l'^^flffil . 
9° K. MS 5 1, 5 2©SP#©:/l^j]/h##i£j 
6.8° KftSASKUfc. lBJS©^#$»2Xlmni 

[0 0 3 l]»»©TN-fe>WC*»l»r3>h9Xf5fii 

±-eprjiSiEo^^±T^©mH ; ft». ±-m~cmi 

5° , T2fiSrrifo2 0' r&£©fc*fu 7&mw<DW. 50 
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B B eS^g(C*}^T(J±T^IfiIcl;^4 0" IZLtV&n 

it. 3>h7^h3 «±rp§ts,5Ki< ai>«Ha&&35- 

[0032] [ mm 5 ] ^mmmomihm^mmtr 
m^t^mimmmm 4 i sat? & & . 

[0 03 3 ] H6Kfc^rie[Slfi50, 5 3©§|5^ffi 
St HMt^tfcHR N - 1 0 0 8 &EPf!l&$ L>, 1 8 0 "C 

5^J*feiSL/fc. MfCiB|tjJg5 1, 5 2©gj^KH0ft^ 
tt&RN- 1 0 0 6*HB!KCj:!Jlfcfcl/fc. 1 8 0*C5 
#£j$&IS2 (a) ©^K7fcf>^j8Sa*fTl>. Eft 
K5 0. BSOM^^U^ffttfftl .9' K,B 
r&IflS5 1, 5 2©§B#©7"b3^hm^6 .8° &£& 

[0 03 4] a^©TN-fe;utcfcorn>h^^; h 5^ 

5° , T2ffireft2 0* tJiSOKSsfL. $H»J©i& 

S^ggK&t^T »±T#[fiJ i *> 4 0 * &L±.V ft -3 

isit?fc±4 0' eu:*»). j23wa*ffT<MMww« 
[0035] [^S6M6 ] ^mmmom^m^mmtT 

[0 0 3 6 ] ffi[^]ffi«H5:{L^aSLQ1800<!: P I Q4fi 

J: ^ KiEl$l*iaffi4MtttaB*m L/, 7t>», igffi]M 
tCli]f7'U^m^5 1, 5 2 
4.5° )iffi^U^A--hfta»B0. 5 3 (^U^Vh 
ftftl -2" $V>itjmWB2 (a) © 

55, 5 6TWJ:^{CSMDtlK^Sct5£CfT-r>fc 0 

[0 0 3 7 ] BiartOMB^EifiJ 
i288(C^j-J:9tClRR (2 0 OX 1 OO/im) pjV 
133BR©F^ DSP^MHSftTH*. H^T^-T 
^ED6 1 . 6 3, 65, 67 Kiaffifi^©^,!^© 
SlSt35TflI*^L, ^EP©*lSjK7"l^^h^4^LT^ 
4. KttK*|gT?^r^ED6 2 , 6 4, 6 6, 6 8 «T 
3RBa*l©«l^^El^*l«(I*wL ( , ^EP©^f63CC7* 
bf*hfl*WbTI(>4, -eft-eft© F^>B';a- 
^ F© F^f -Y > i 'J -i' ^ h F© 
F^f ^>©ig^C&oTt^ 0 

[0 03 8] aS©TN-fe;PCCfcorr3>F7X h5« 
±T^iSH$Kb^t f i±T^^©mH ; ^H. ±^|SJT'^1 
5° , T3ffflT?*r2 0' "C*S-©«:SsfL. ^J6W©SK 
H B H S^^icfc^r K±T^f(oi i 4 0 ° W-trft o 

r&i-cfe±4o° fZtmmmt&MMmTjim 

[0 03 9 ] [^I60ij 7 ] *^fl©86&^gg»T 
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[0 040] feiqjJBiBBfiffcjataKujiaoo. lqsooox , 

H^b^faiR n 1 9 9 zmsb-t&mi,. 2 5 0 -c 3 

1,5 2 (:/V?;UFMJ4.5-~5 < ' F 
ft§P^5 0, 5 3 (t/b^VFMU .7° 
fc„ 7tf>^|qJ5SH2 (a) ©5 5, 5 6TjKfJ:5 
KfiR D ti K & £ £ 0 ■ Kff -5 fc . 

[004 1] Jf^S&feWcfc^TBv H*rt©iKll©Efil 10 
&M& (CtfTJ; 5 K 1 ( 2 0 0 x 1 0 0 wm) fit? 

^EP6 1 , 6 3, 6 5, 6 7 K±S83a#©i&II#?-© 
^©^fttC^U^Fft^W^r^ 
S. 0«fc]SS-Cjj?f £BJ6 2 , 6 4, 6 6, 6 8 ST 

[0042] ^-Jh-enoF^^^jy^-^^h*- 

^K6r>Ti,*4 0 20 
[ 0 0 4 3 ] ji#CDTN-fe;t/{Cfc^-C3> F 5* F 5 JM 

5° , T3£faT&2 0° T4>5©{c*frU :£*!feM©?£ 
g^^S^fe^} J±T\fifa 4 £> 4 0 ° J&Lht?* 
fc. a>}7X F 3 W±T7HWSeo«:^«SHB£J&S'- 

[0044] [^is^J8 ] wmmomkm^mrr 

[0045] ZVyPffltVMZ (b) ©57, 58T 30 

ntoy^tafisi 082*0 .5 «a?6#tjyjui'ifc 

MZLI4792 (An = 0.0 9 7)*ftffiLfc. 
[0 04 6] 3p^SIW«Cfei,>Ttt, B*F*30«tfiOEl^l 
Om 3 ( b ) KSW «t 9fc 1BHR (2 00X100m 
m) |^r{i2o©F^^>KJ:t)fieK2»Sll3hr^ 40 
*. ^T*^-r^En6 5,6 7 BiSISa^OiRaiH 1 - 
©laft^fa^U 5cEU©^|B]K^l'^Jl'F:^*#L/T 
t,»5. |BI^|iC,^-CST^E|16 6, 6 8 JSTSRSfiflS© 

-FOFjt-Oift-aTl**. 
[0 04 7] 3tm©TN-te;i/i£:fc^r3>h7^ h5jy 

5° , T\£flrr*j2 0' rfciOKSfU **ilM©^ 
S^^SKte^T!J±T^<i: fe4 0° J&tiir^^ 50 
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[ijT'fe ± 4 0 0 JfcLh* 0 , .ffitSSFft'&^rSiBESS^ 

[0048 ] [9mm 9 ] *^tt^©fe B B ^^gaT 

[0049] EflBSfiHgfb^iiKRN - 4 22 *#ffl 
U 2 5 0T!3 0#1Hte£t,fc. ?nA4IfLfcS 
$[©•?* ^ffll^ HlK*sWSElRlflS5 0, 5 3 ©SB 
#tC©#5- K> i^fC K r F !✓ — IfK ± -o Tifcg 2 4 9 
nnKD^lmJ/mm 1 ©SftBETJiaWly. 7\s9-fr.Y& 
**1.3" fcfc&*BH**Ufc. ffifl]B5 1. 5 2© . 
gp»©7"U5f-JUFft«^5 .2° 7tf>^|Sj 
«EI2 (a) ©5 5, 5 6-C^TJ:^K^SDntc&S 
«t 9 Kfrt> . JbT©3S«*iaifiJJR©iff 7' u ? F 
5 1, 5 2JWS5 r U3 1 /I'FftSi3'5 0 1 5 3 iaffifT* 

msifj-i'yjmtL-c^^tiOjt^^VMs-ei i 

* 0 . 1 SHKftfr jt Jl/i'tt«ZLI4792 ( A n = 0 . 0 9 
7) fcffiflJU *v?**jfcfiH©JS*tt5.3fzin 
T\ ^?f-7^^Jf©An d»0 .5 0 Lfc. 
[0 0 5 0] mnOTN-teMOv^rziyVvX F561 

±rpgiBSKLa^ Jif^i^iotaw^B. ±:&firaft 1 

5" , T^tT'^j2 0° Trcfe^OicML-, **Hf«J©fg 
HM.mgimt$5^r »±T3EflSF i t> 4 0 ° JW±T$»o 

i&i-e *> ± 4 o • o v mmn sss^as 

[0 0 5 1 ] [«Kffl 1 0 ] **^J©^^«^HBB 

[0 0 5 2] ^{Jf -f^;^JibT£SDn©3UX 
f'J^t^-F^O.Sb gtt%^tf? s> VttS?HA50' 
58U\(An = 0 .0 7 3 ) Srffi^U * ?f v i^HJB© 
J¥*B5 .5 (imf, i'-MSJg©An d£0 .4 

[0 0 5 3 ] ^OA^^UfcC^CvXi'^flll^ 

X Biffl^F^©M^©iSl6jBiI4 iCTikt «fc 5 fc l jfl^ft© 
2 -?© F ^ -f >{C=fc «3 ±TK 2 fiWlrlt. SSBKWS-*.- 
EH 6 1 , 6 3S±a^fflg©Mr B ^©ffifa73ft£^; 

*r^-r5£9ie 2, 6 4ssTa«j2^©^ B H B ^-©EiSf 

^[oJ^L, *ErJ©^[B]CC^U?;l/F^*#brt,^o 

^n^n© fv ■YXjy-'-t-^^Ji'F-*- f©f^w > 

[0 0 5 4] fiSQTN-feMcfcti-r^^F^^ F5JW 
5° , T73f^T'^2 0° -C*-&©tC?PtU, *HWJ©it 

^a^gg(c:*jt^r tt±T*lfl) 4 fc 4 0 ' H-tc* 
It. 3> F F 5 K±t?^SKU&^«HK£6^ 



31 

g£f#5C i#tt?*fc= EIt3>f-7XH0 

0 ^#^iisij€E^3 . sv ec& o , jt mmz <om^at 
^r^i .2v {©srt. mmEsmzzm-vsit. 
[0055] imam 1 1 1 *n»j©?s*^gsB 
Tffitcgvr^jjwtjuiswi tiaras. 

[005 6] *^SM©?SSiS^gO«^^a 9 iC^ 

Emtijrf J^tc, «a&IS3 0, 3 1 
Jbfcffl8&«IB4 0,41 sWBJitSJh. t£S*g3 0 , 3 

lowfliK-en-eniBjeffii o. 1 i#eBSft-s. s 

fc. «3fc«l 0 i»«3 0HJKfittBII«e2 0#EH 

^5 0, 5 1, 5 2, .5 3#Rtt&tl. t*l6©Eft 
^SC*v*y*a6Meo#»8#3*i&. Hit, SE* 

fcigtwusgg o JtwmmmA o , 4 1 & <-»a£ 

feflM«2 OttAn d#iO .5 6 timi 0 .5 0 u m©— 

nd«0.06/um V&K), And^0.56ym ©7 

0" ©^iSftftf Jt^KEiELfc. 
[0 0 5 7] MOTNt;WC*sl,»T3>F7X h5fi{ 

5' , T7j|*ir^j2 0 C "C&SOftStU :$SJfeW©i& 

S^^SKfc^r ti±T*iSi i 4 4 o • fiLbr* 
fc. 3> h h 5&±rm!&5i£l/&^$5ffl^^^$■ 
l^i^?^>±4o° fi(±*D, j£8uwt*#r*iimsi^$s 

[005 8] [HJfcfiJ 1 2 ] ^3IJ6M©«ll«^egSi 
TTBKm*^^tt*tWII 1 1 £H#TJA*. 

[0059] *mmm<DmmKgm<Dffif&zm 1 o k 

0 1 OK^VTcfc 5«E^ftKj§iai&S«t3 0 , 3 

1 ±tCjf 0,41 *l. SSffi 3 0 , 

3 1 (Dmmczn^nmxM 10,11 ^easti*. 

3Sfc, i36«10, 1 1£S«3 0, 3 1Httftffigfi 

20, 2 1 tfiBBSti, sffi©M'J{ctt-en^n-^iq) 

{C7t>ysnfcffi|pJ]B5 0. 5 1. 5 2, 5 3#g!tt 

cti6©EfiiBiifflK*v* , ?»iMe o*m 

Etc. K*7??*ttM8 OtcSE^EMD-T 
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ffi«9 0fi[t?*S. ftffl^tE2 0, 2 1KAnd*S0. 
0 6 (imiO .0 8(imO-iiWJ*"^- f7 
^U^Utfcl fifflHffi2 0©*^£E|fi!)fi5 
0, 5 l©7tr>^I&F£*59 OS, {4f@^«2 l©3fc 
^#£EfS]M5 2. 5 3©7t>^i^9 0g©ft 

[006 0] aS©TN-feJKC*s(,irrJ> F^X h 5J&( 

5° , T#[Slt?iiSj2 0° T&SOCCfcfU *j^CT©-« 
H H H a^g(C*j^TB±T*f6j £ 4> 4 0 * J&Lt? *o 
fc„ fiLh-^pgilgRL/ &t>l&fflH;fe&3f 

«tfcJ:9<£TrSv £SlfcWl©«££tfc!&LT. ±T£ 
^i^20' «Jb©fcgre:3>l-9* h£fiLt*S 
Cimfc. Hit, lEffirOh?* bfejSLkU IK* 
«BEffla«*>Rlffi£&-ofc. &tSM«©And=&3>hn 
20 -JPTSC£K*9«UH»^lt©And*IWET*C 

[0 06 1 ] [JIS&M 1 3 ] *^»J©fgf s ^Kg« 

[0 0 6 2] *^feM©fgf B «^Sg©«^*0 1 1 K 

^■r. 0 1 1 n^mm<Dm^m^mmmmnmmx 
hh„ hi i&mtj:^tft¥mmw%£m o±k 

C t ttEMEmHE*!! t) ^ T V f~ < 4 2*WL 
tj. ^*>-SBE|iIS§9 1. ^Smil, 0#«EE@889 

30 2, @@K9i. 9 2^iMf-^, f-m^Tmrnm. 
i©imiK-en-e#i«3tefti-o. Hassans, ss 

fc, iBJEffi 1 0 0 |B|KffiffliaE2 0 #f2Bi? 

[StJg5 0, 5 1. 5 2, 5 33WaW6tl, cn6©Ef^I 

f?r, 2o©fi3Eii©&-rftffi[j9oart?ft«. fieffl^ 

^2 OBAnd^O .6 0 umt 0,5 0 wm©— $flS£# 
40 #U*"*>"h7-f^A42fe®*LTfflL\ 

;VA©gff^F|fiJ*itS3-ff-c8l«0, ffJ^Lfc,, W.2®L 
©7 ^^A*e.35r-5&tgHfe2 O0f-$Jl0An d» 
0 . 1 0 um-eifeD, An ds&iO .6 0 win©:? -f ;l-A© 
®«WlSl(Cjfe?#*Wr*. C©tUffl^E2 0©*^tt 
B2-o©5b">^[p]©<i? h;l/fn©*iSj£90° ©8ffi 
^&T«J:5tcEgL»fc„ 

[0 0 6 3 ] *ns60ijtcfc^rti^i^ 1 1 mm, m 

50 SEfc. 7ff^ ^^Ki^SiijSSr^liffSitaiCjRa^ 
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mgimteftitc, gic. a^yWMi 0(C6 .0 V ©£ 
fjfSmE£EPft]T £ C tKi^T^f^ t/St^-4 2 fcETCDfl 
-T&^E£4.2V OTtcff3^.*C£3S«T?t. IMfS 
EOiBSE^ffitfe^fc. And©f8Sfc,fc9SISi,MR 

[0 0 64] [unfa 1 4 ] xmmmomikWmmmx 

[oo65] ^msMMcy^mm^omi&^m 1 2 k 
sw. 01 2«^iM©^ B B B i^§©itit®«0^ 

ftS. aHE3 0i»i4 0©niIK5!7^-7-fJl'i'7 0t 10 

[0066] ^.m&mtte^-twfmwi 1 3 tmm: m 

fcOTN-feJUJ: 0 fc©fc±T3rfl©«Wfl#)£:P 0 1 & 
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[07] *»B©-^itw©iisa^i6a©«fiS6H. 

[08] *H^©-*Wn^a^MS±**^Iii^ 

[ 0 9 ] ©-^3few©^na^g©^0 o 
[010] *iH8©~^iiiwi©!Ss^s«©«ifisa. . 

[0ii ] $lfeiE©-*fc$J©$r B iS^S©t»/jS®,, 
[012] *|6l9©-IS»W(©iSfi^Sa©«fiSH» 
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5 8-7tf>» 6 0-*75 i !'i'i B B H I, 6 1. 

6 3, 6 5, 6 7-±a«Sg©fe e B^©Efr#|oh 
6 2, 6 4, 6 6, B8-"Tfiffii£ft©SS0Hp©Efi 
^r&J, 7 0-*7-7^JW, 9 0-|g»HlES, 9 1— 

3*>*e#*&iib. 9 2 -m&vmnnmmtm 
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